In vivo gene silencing in Plasmodium berghei--a mouse malaria model.
RNA interference (RNAi) has emerged as a specific and efficient tool to silence gene expression in a variety of organisms and cell lines. An important prospect for RNAi technology is its possible application in the treatment of diseases using short interfering RNAs (siRNAs). However, the effect of siRNAs in adult animals and their potential to treat or prevent diseases are yet to be fully investigated. The main goal of the present study is to find out whether it was possible to carry out RNAi on circulating malaria parasite in vivo. To trigger RNAi in mouse malaria parasite, we used siRNAs corresponding to cysteine protease genes of Plasmodium berghei (berghepain-1 & 2). Intravenous injections of berghepains' siRNAs in infected animal resulted in characteristic enlargement of food vacuole in circulating parasites. Protein analysis of these treated parasites showed substantial accumulation of hemoglobin, which is reminiscent of the effect observed upon treating Plasmodium falciparum with different cysteine protease inhibitors. Parasites treated with berghepain 1 & 2 siRNAs showed marked reduction in the levels of their cognate mRNAs, thereby suggesting specific inhibition of berghepains' gene expression in vivo. We also observed the generation of approximately 25 nt RNA species from berghepains' mRNAs in the treated parasites, which is a characteristic of an RNAi phenomenon. These results thus provide evidence that beyond its value for validation of gene functions, RNAi may provide a new approach for disease therapy.